The role of endothelium in the regulation of hematopoietic stem cell migration.
Mobilization of hematopoietic progenitor cells appears to be a multifactorial process which is at least partially regulated at the level of bone marrow microvascular endothelium (BMEC). In order to study the regulation of progenitor cell migration by endothelium in vitro, methods have been developed to isolate BMEC from bone marrow aspirates. In addition, immortalized BMEC cell lines have been generated. Using an in vitro model of migration across bone marrow endothelium, we demonstrate that only a small number of more mature, committed progenitors migrate spontaneously. In this model, adhesion molecules of the beta2-integrin family and the corresponding endothelial ligands are involved. The low spontaneous migratory capacity suggests that, in addition to adhesion molecules which mediate direct cellular contacts, paracrine cytokines and chemokines may play a role in progenitor migration across endothelium. Growth-factor-stimulated hematopoietic cells can produce cytokines which act on endothelial cells (e.g., vascular endothelial growth factor, VEGF), modifying their motility, growth, permeability, and fenestration. Therefore, VEGF might be involved in the mobilization and homing of hematopoietic progenitor cells. Furthermore, transendothelial migration of progenitors in vitro is substantially enhanced by the chemokine stromal-cell-derived factor-1 (SDF-1), which is produced by bone marrow stromal cells. More primitive progenitors, which do not migrate spontaneously, also respond to this chemokine. We conclude that transendothelial progenitor cell migration is regulated by adhesion molecules, paracrine cytokines, and chemokines. Mobilizing hematopoietic growth factors stimulate proliferation of hematopoietic cells, which may indirectly result in changes of the local cytokine and chemokine milieu, adhesion molecule expression, and eventually the mobilization of hematopoietic progenitor cells.